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(54) METHOD FOR IMAGE FORMING AND DEVELOPER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
forming an image superior in replenishment property of 
the developer, by which the total number of copyied 
sheets at one replenishment of the developer is 
increased and a highly precise image is outputted, even 
before and after replenishment of the developer. 
SOLUTION: By this method for forming images, image 
formation is performed by adopting a developing device 
provided with developer carrier, a first containing 
chamber (sectional area St) containing the developer, 
and transporting the developer on the developer carrier, 
a second containing chamber (sectional area S2) 
containing the developer and transporting the developer 
to the first contacting chamber, in which SI is 6 to 18 
cm2 and the ratio of S2 to SI (S2/S1) is 4.2 to 8.2, and 
the developer incorporating at least a binding resin, 
magnetic bodies and the charge controlling agent, and 
moreover incorporating a toner provided with 5 to 35* 
for the angle of repose under an environment where the 
temp is 23° C and the relative humidity is 60%, with 3 to 35% flow index (flocculation degree). 
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SF-^-iD*^3b^S^§ (4^^'J7^'i^Si:L^V^) ®'t4 
-^5^31^1]^ S fctt F U 7*^ S, ftSS^tt- 

[0 0 7 2] :^^^OjEiMiJl±. mmmmh. »tti* 



15 

T*3 K>. '^mh i—<o 2 3 °c. mnus. 6 0 %(ommi^ 
micmf^mmm^WL amm) rp^3~3 5%vh^ 

1 0~3 5° T^?.ili:*WSL<| 2 0-3 5° -efe 

{i, 6~3 5%TS-5Ci:jbWSUk. 10~3 5%T 

[0 0 7 3] SIl^4>A^±ieiEfflj;;jO t/jN^f 

1 2T'3SMlJ3bV^y4^y^;|&®^lL. mM7.V 

t:^^^^'^^. immmmmA mmmm^^i \ 

[0 0 7 4] S/c. ?5^il]14M^f (il»JS) ¥;?)^■±f^lEH 

CO 0 7 5] mmimmt^tiK ^^^--(DmM^^zsh 
[0 0 7 6] msii. Mmmmm^-mmmt 



ifoar^St . 2 5 0 /im, 

5sii mmMiM.) 2. 5 8V 
mmmrs 1 1 5 s 
^y:fjim. 5. og 

Un^2 3°C. 6 0%RHT'-'B^]K'sL/c^. 2 31C. 
6 0 % R H<D^^T{i:^«M^^B^fflv^TiJ^*ff 

^^4. 5. Gic^^tztk. cn^m±i^^LnM 
n(DmmG u g 2. g s^sdsd Twetf-iistiii; t) 

[0 0 8 2] 

[ISl] T=GH-G2 + G3 

G\= mmt2 5o nm(Dm±(Dhi—mm/5. 40 

0) X 1 0 0 ■ ;! 

G 1 = (gist 1 5 0 /im<Dg$±£ri>-f- 
0) XO. 6X100 
Gl = (Um^l 5 nm(Dm±(Dhi—m 
X 0. 2X100 

^MB^lcfeu^Tfi. (D.) X 

m) 3. 5-12. OT-aSSCfcAWSLl/^o 



(9) #M 2 0 0 1 - 4 2 6 2 5 
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[0 0 7 7] iJ^SM : >'^'i7^-x;^^-P T-NS 

(>t^ V -7 5 ^ D ym^^n.) 
sm^7 1 0 iim. mmmmi s 0 s. siii2inmtM 

RSI 3 ±tc P3i|«tctt« Lfc h -t-^^Siii: 3 gffi 
10 tcor^tn^'S.M.nthX^ib^. 

[0 0 7 8] mU M3^^2 S-C. ffiisfSSe 0% (W 

iiti^ r6o%RHj hmit^) ■v-mmi.tc 

'iks 2 3°C. 6 0%RH03£liiTtcfe§iiJSggmt 

[0 0 7 9] 06 '^mm^m cmmm') ^oiJS:^ 

6-et±. @Mt2 5 0 //m(D®4. gfj^t 1 5 0 /im© 
1^5. :fecj:CfSrjfl^7 5^im<D^6*K ±*>6)lit=as 

[0 0 8 0] iJS^S : ^•^'>^5?'-rX^-P T-NM 

[0 0 8 1] 
150/xm, 75/im 



1/5, 



1/5. 0) 



[0 0 8 3] *^Bj§6D h:h-(7)&)t^^5<D}|iJ^t±. ^Jx 
{f. 3-;l/^-;?j'i7>'^f-TA-IIfeSVH±3-;l/^- 

v;b^+t--Y+)--ii (=i-;i/^-aii) ^mi^xnoct 

fci %N a c 1 7j<?§?S*^<^fflT'^i)c $fc, c:©«^it 

i:LT. ISOTON-II (r3-;b^r— 9->rx 

LTtt. m$mm7mm 1 0 o~ 1 5 om 1 

:^->'Ki^*0. l~5mliPX. $?>ti:, m^Un^2 

~20mgAn^^o iJ^M!|s^*M^ L fc«|ilf Sti > 

w^m^xm 1 ~ 3 i>^mmmm^n^\ t?^~=^-\ t 
(D4 : ^ti^n^'f'^y:^ji'(Dfp^m^^'s'y^-)i^^ 



(10) 
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[0 0 8 4] ^mmimmi^^^sn^ h-t-n. is 

[0 0 8 5] *MH^{cfflV^§iii:®-et5h-f-*ffM 

(1) H O bc 



m 
18 



2001-42625 



10 Bl 



[0 0 8 6] 0|g»fflIgti:|iJfflT?#54<';xXx 

«fi!c^^i:LT. TIEO-igi^ (1) ~ (4) T-^^S 
nS2ffl5(D*;U^:/K. S (5) T'^tJ^nS 1 ffi(D* 
ffctiie (6) T'St>?n§ 1 ffi©7;l/r3- 
;wy>^< im:'(±A^fflv^e.nTv^5to^^«M 

[0 0 8 7] 

[fbi] 



CH-CH2-COOH 

I 

Ri 



^ (2) HOOC- (CHO »-COOH 



^(3) HOOC-CH-CH-COOH 

: Rs R4 



■■.R» . 

^ (4) HOOC-iH-CH-COOH 

. R B 

^ (5) Rt^COOH 



^ (6) Re-OH 



R^immm^i 4i:^±<dem. ^^-ns^^/cii^ 

fecki>A\ ^B#{C7i<*ii?t;a;:s:ii:li&i/>o R7. Ra 



Ms 7)l^~Jm^m^to ntil 2~4 OO^m^S 

^fo ] 

ii; (1) xmt)^n^it^'^!?itLrii. Bmi. 
^(i-i)~(i-6) tc^-rt^DAW&nso 

[0 0 8 8] 
[ft 2] 



(11) ItrjflZOO 1-4 2 6 2 5 

19 20 
(1-1) HOOC-CH-CH2-COOH 



CH-CH2-I 
Ci4H»7 (n) 



(1-2) HOOC-CH-CHa-COOH 

C 1 s H 3 E ( n ) 

(1-3) HOOC-CH-CHa-COOH 

CsoHsB (n) 

(1-4) HOOC-CH-CHz-COOH 

i2oH4i (n) 

(1-5) HOOC-CH-CH2-COOH 

i24H47 (n) 

(1-6) HOOC-CH-CHa-COOH 

iaoHss (n) 

±sbj^'^o (n) It. mmmm^r-h^Lt * (2-2) hooc- cch.) ,« -cooh 

^fjkLXh^^o ] (2-3) HOOC- (CHz) -COOH 

(2) i^m^tn^it-^^stLxit. m^ii. j^to (2-4) hooc- (cho m -cooh 

S (2-1) ~ (2-4) K^ti>(Oi)mf^n?>o ^ (3) X^mhfEtl^it-^^tLXli. mtf. UT(0 

[0 0 8 9] (3-1) ~ (3-3) fc^ffeOJbWanSo 

[fb3] [0 0 9 0] 

(2-1) hooc- (CH2) H -cooh *30 [ft4] 

(3-1) HOOC-CH-CH-COOH 

li ii2H«6 (n) 



(3-2) HOOC-CH-CH-COOH 

H Ci4H2« (n) 



(3-3) HOOC-CH-CH-COOH 
(n) ^bHi* I2H25 (n) 



^^^LTV^So ] iC (4) ■vmt^^tl?><t^'^tLr [0 0 9 1] 

It. m^lt. Uy(DK (4-1) Sfcl4 (4-2) [ft 5] 



21 



(12) 
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(4-1) 



HOOC 



-CH-CH-GOO 
. C uHjs (n 



GO OH 
) 



(4-2) HOOC 



(n) CiaH.sH ■ 

-iH-CH-COOH 

I , , 

CiaH2s (n) 



S (5) H'M 
S (5-1) 

[0 0 9 2] 

[fk6] (5 

(5-2) 

(5-3) 

(5-4) 

(5-5) 
^ (6) 
^ (6-1) 

[0 0 9 3] 

[lb?] (6 

(6-2) 

(6-3) 

(6-4) 



LTti. m^\f. 1J("F© 

~ (5-5) ti:s^-r€,<?)*W€.n5o 

-1) n-C.2 H25 -COOH 

i s 0-C.2 Hzs -COOH 

n-Cn Ha - COOH 

n-C2o H<i -COOH 

n-Cs) Ho, -COOH 

~ (6-5) ic^-Tfeo^wsnSo 

-1) n-C.2 Ha -OH 

i so-C,2 H25 -OH 
n-Ci. H2S -OH 
n-C2o H11 -OH : 



20 



(6-5) n-C3o Hr„ -OH 

5o 

[0 0 9 4] 7;l/n-;Ufi5c5>ii LT{±, x^Uy^-'Un 
-;K ypkflxy^"U3-;k i, 3-:/^yi/"4-- 

;K 1, 4-y^f>i>":t-;k 2, 3-7'"^>'>'':t- 

1, 5— ^y^yy^--;!/. 1, 6-^4^-9->'i>*:t— 
;K ^-:t-^>'f-;l/^"U3-;k 2-x^;l/-l. 3—^ 

(A) ST'gt)$nsH:x7xy-;i/^#{*. ^feTia 

(B) i(:T-s?n5v^:^--;i/iiiiAW5.n5c 

[0 0 9 5] 

[fks] 




H-(OR)x-0 

CH3 



a— (RO)yH 



(A) 



o-c*^) 



H— OR'— O 




O— R'0~H 



(B) 



{^»fx RM±-CH*CH»-*fcH:-CH 



CH3 CHa 
»-CH-*fc{i-CHt-C- 



H; 



li<mi>L< li'tomym ; 7v;m, v P-r i/ 



[0 0 9 6] Sfc. *f|0IlCfcl^T. h-;f— 



(13) 
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So 

[0 0 9 7] ^Sfc. *^0J<^)^■;^-^^:^5^^T^4. ±12 

U xXx;b^aiO:y'5Xe^?Sa{±^!f S L < « 4 O ~ 9 
0°C-efeD. d;D$?SL<{44 5-8 5°C-efeSo 

L<lil, 000-5 0, OOOT^Dx J:t)»SL< 
til, 5 0 0-2 0, 0 0 0T-S5. $/c. ±IS4^'JX 

y^7";v^ig©aa¥J^^?aMw{i, iifSL<t43. 0 10 

00-1 00, 000-e^D, <fc»3$f*L<li:4 0, 0 
0 0 — 9 0, OOOT'feSo 

[0 0 9 8] *^0J3fi:*3V^T, lf:=:;H^^/-7-O^S 

tfci4^«^i*. .-Kuxxr^k ^i^y-^u^:/. 

7xy-;i'^tag. m)te;KSfciiai 
;i/?S^II^jr°Vxxx;i/1SBit?M^L-rrai^§iii;*^T- 

[0 0 9 9] 2aiX±©ffli^?g^LT, IS^iJIgt L 20 

[0 10 0] *||Bj§tcfflu^S±f2Lfcfiic^^A^?.^SIS 
aiiSli:LT«, ilfffi;b^3-3 OmgKOH/ 

gT'feD. fio, 7j<iKSfiffiA^5-2 5mgK0H/gT• 
IS K-O 0 7 Otc?pD§;^^{cJ;DS(l£^Rofc# 

[0101] tfc, :^mmhi—^mm^^Mmm 

[0 10 2] x^lyy; o->ii-;ix=^]yy^ 

'yx^]yy. p-7x-;bx^py, p-^'p;l/X-5f-U' 

3, 4-v>'^'P;l'X^UX p-x^;!/^^^^ 
2. 4-i/>{9^;l/X5^U>', p-n--/g^;l/Xf-U'>. 
p- t e r t p-n— -s^^v-^l/X^ 
p-n-;i-^f-;l/X^Uy. p-n-y-;l/X^ 
l^X p-n-xv'/l/X^UX p-n-K'r'>;l/X^ 

tri^y. :/^by. -rvy^uycD$n#x^py^tSffi 



If rjfl 2 0 0 1 - 4 2 6 2 5 
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tyM^—)l^. ^>'V'x^l£-;U©i!ntlfx;UxXx;l/ 
3i; ^^^U;H§^f-;k ;^ ^ ^ U ;l/Kxf-;K 

^Fxi/;K ^^J^U;U^2-x^;l/^+'>;U, >«:5f^ 

^ v^^ ^^l/T 5 y xf-;!/, ^ ^ U ;l/^i>*x^;l/7 5 y 
X ^;VO^n ^ a - ^ f - U >ai3fi)K^ / A >^x Xt" 
7^U;b^^^;k 7^U;l'^x^;K 7^U;l/ 
^n-79^;k 7^U;l/^-i'V7'g^;K 7:^U;I/^yD 

7 ^ U 2 -xf-;l/'N4^i/;K 7 ^ U ;b^X-r7 'J 
;k 7^y;1^^2-^'P;L'X^;k 7^U;I/^7xX;U 
(Dtiat7^U)im:r:7.'r)im : lfx;Ixp{^;l/X-x;k 
e - ;l/xf-;l/x— f;K H'x;!/^ V 7'^;l/x— r;l/0?in 

h ^ ^;P-r y y P--^x;U'5r h ^-oiip^ l:x;l/ 
-yhy^ : N-t?x;Vtrp-;k N-trx;l/*;l//V/- 

;K N-t:x;l/-i'y K-;k N-H'x;l/t^p U Fy^D^D 

h'j;k ^^^'jpxFU;K 7^U;i/7^ FcD^ia^7 
^ISS1K<DXX7^;K z:^SK<Dv/*xx-r;l/M*^W5 

[0 10 3] $fc, vp-ry^, v'F'^ziy^, -r^n 

^^lafP-liS^ ; V P-Y >^ft£7j<!fe|. i> F 5 P 
7j<fe. ^ 3 y^SSTRtlx 7;l/':rx;lyp;N^®te7j<^^0 

y^^mm^mMms^iYM ; •x'p-f'y^;'<f-;WN-7x 

X-r;k vW^'^xf-;WN— 7xx-r;l/. vW^g? 

7"^;W\— 7xx-r;k >- F^py^y f■;^7^-7xx 
■r;K >'F5^>'^xf-;^7^— 7xx-7-;K yy^y-ay 
^7"f-;WN-7xx-r;l/, -f^py^y f-;WN— 7xx 
T^;!/, 7;^^-;^P>'^^^y^>'W^— 7XXx;K 7V 

;v^y^;WN-7xx-r;K y-9-p>'^y^;WN-7x 
Xx;U05in$^fS?q— 7xx-r;U ; i>'yf- 
b-f i/y ^;L'7v;l/^(0$P^^ISfi]~^SK 
xxr/U ; 7 ^7 'J ;l'^s y ^ ^ U ^ n F 
ii^o^o^ a , /? -^fS^o^ ; ^ p F ym^j^. 

-^immti&.m.mmmt(Dmym ; 7)iy~)i-^tiy 

7;V^x;l/^;V^r;Ui!, 7)ly^=.)lTi^\d:ym. C 
n P. 0^ll7j<t)*3 J: t>' £1 n P. © ^ y X X T H ® * ;l/ 
4^~4^i/;l/S^^-rs^y-^-*WSn5o 
[0104] ^fc. 2-llKP4^i/x^;l/7^'Jl'- 
F^ 2-11 FP+2/xf-;l/y^f^U U-F. 2-1: Kp 

^v'T'p i£;i/y ^ ^ 'J i^- F ^ ii"o7 ^ 'J )vm^ fcii y 

^ ^ ij ;l/^xxx;l/^ ; 4- (1 -11 FP4^i^- 1 -y 
X^l^>4- (1 -k: KP^^i^- 1 -y^ 



(14) 
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[0 10 5] ^-)i^^mm^mmir^m'^Km\^^p>ri^ 

y^n-hiJ;K 2, 2' -ryifT. (4-^K4^v'- 
2. 4-i/*>{5';W^Un^hU;l/) . 2. 2-7y'ex 
(-2. 4->?^^;W^UD:::hU;l/). 2. 2' -7 

2' -TV^lfX-f'V/^b-b, 1, l-TV'ki'Xd 
-i/i'P-^4^+j-y;d;l/^t>-hU;l'), 2- (^-z^t-f 10 

— rv:/^P^hu;K 2, 2' -y-JMT. 

(2. 4, 4-h'J^5^;l/'^y^:/) s 2-7x-;U7 
2. 2* -rVE'T. (2-^^;l/-:/D/'^y) . 

y/^-^^^+t-^r FSM. 2, 2-l£X(t 
^'y^7^y. t-y^;WN^ Fn/^-^+-t-r 
^y/^^'K^y•?-;i-4^+^'r^^ 1. 1, 3, 

a, a' -tTX (t-7^;l/ 

-:t^-»t-rh\ ^'>D^;W^-:t^F+J--r h\ 3, 5. 5 

}\'>\—^^'^Vti-i^-^%--Vs i/'-2-xh4^v'X^;V 30 
-:t4^v'i^:iJ-3K^-.-b. (3 -><^;l'- 3 h 

4^i/7-tr-r- h^ t -y^;^/^-^+WVy^5^^- 
^. t -rg';w^-*4^s/^^^7='*7x-r F, t-y^ 

;W^-:t4^>'2-x^;l/^4^-)tyx.Y h, t 

-t^i/^^^u-h. t -y^;w^-:i-4^->'^yyx-r 
F. t -y^;W'?-:t:^^i/'ry:/pfcf;i'*-^^'-h> 
i/"- t-yg^;W'?-^:^^>'-i'V7^?u-h. t-y"^;i/ 40 
/^-;t+>^7'J;l/Ai-*"^--h. t -75;W-^-^:^S/ 
2-x^;l/'\4^-9-yx-b, t -yf-;W^-:t4^-> 

[0 10 6] c(D}£=.)v?km^mmo:):fs^xwi^umit 

4 5~8 OtT-aS^il t3bWSL<, 5 5~7 0'CT'S 

±^:^^aMn{i2, 5 0 0 — 5 0, 0 0 OX'h^^ tif 
it}tL<. MM^i^'A^MMwlil 0. 0 0 0-1. 0 
0 0. 0 0 0-Z?fe^ei:AUD5fSLV\ 50 
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[0 1 0 7] *%B^^cfc^^T, ifx;i/3^ty 
^1*. ^fcimm-^W. >1^UxXx;k iH'J'^UiJ'^'. 

7^;p-^y» y^y-;imm. mmmi^rzim 

[0 1 0 8] *f§0i§®^■;^-{i. 7>yi'X^^W-r.5i: 

^mLim%^^v^7.<mmi ; ^ne.(D7P>y^±fcs 

^xXr;b7>y^X03$p^Hg«xX7";b^±fiSc^il-r 
^7>y^x ; M*;l/:»-^^7-y^x©5jatS§«xxr 

J etc. X'x7uy^. =^y^ym.. S 

§vHi?P,tcSII®7;l/4^;bS>&W-r^5^7;l/+;b;d 
;i/vts y iioiip t gatiiilligBS^ ; 7 v y x 
xx7 'J 'J -f' ; y^(oiin t ^iSitoSiteffi® ; x 

■r7Uy7;l/3— ;K 7^;l/4^;l/7;U3— ;k '^'nx;!/ 
7;b3-;k *;l/-^7if;U7;l/n-;k •feU;l'7;l/=i- 
;K ^ U i^;I/7;l/3-;K ^§i'Hi$?>tcfiiIiD7;l/4^ 
-'US^=t1-SS^7;V+;l/7;l/3-;l/5io$n^lSito7;b 
n-;!/ ; v;l/ti" h-Jlcom^^B7 tla-^im : U 
;U®75H\ ^WyK7^h\ ^7UyK7^KOi!P 

ti§asii7^ FM;^^uyexx7"7uy^7^h\ 

x9^1x'>'lfXA7U>'^75 H. x^byifX^7Uy 

ii75h\ •-s+-it><^byifXX7"7Uyi?75 K05n 
*IS?PiiK^tfX7^K^, xf-UyifX:tU^>^7 
5h\ ^4^-9-^^Uyi£X:^-W>^7^ F\ N. N' 
-i^;e-W;l/7^'lf>'^7 5 K, N. N* ->^;t-b-r;U 
■tA;/y^75 KcDj!P$^fiainIgte^75 ; m-^ 
>/UytrxXr7U>®7 5 F. N, N' ->>'Xx7U 

;i/^V7^;l/^7^ F(D5in^^§K3^i£X7^ Fll : x 
7"7Uy^:^7;l''>'i;A. ^-i/'J y^*;]/'^'^?^, X-r7 

U ymMm. Xx7 U y^-7^'^->'7 AC^P^IgW^^ 

M{t7j<«l^7 -y ^'Xle:x^py-^7^"J ;l/^(D{!n|f If X 
;I/3^^yv-;&^v7hfkLfc^^^7h7<vi7X .•'^^ 

X ym^ y u -b u F mnmrnm t ^^7;!/^ 

[0 10 9] *fgBJ!tcfflv^?)n?)7-y i-xoati. 
L<t±*S«1iigl OOSBgPSfcOO. l-2 0M»g(5 

T'Si?. <fe05?$L<t±o. 5~i osagPA^asb 
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[0 1 10] *^^o^•f-^^:fflv^e.nsaltt^*o|^if?^ 
tLrit. v^^'w^h. 7x5-rh^ 

©Kft^s &t>'ft&o^MK{b*^%^ty^{t^ : Fe, c 
o, NiOJc^ft^B, ^SV>t±iitiP>o^ai:A 1. 
Co. Cu, Pb, Mg. Ni, Sn, Zn. S b. B 
e. Bi, Cd, Ca, Mn, S e, T i . W, V©j: 

[0 111] ?K'i4i^*4i:LTii. miimim (f 

e.OO . H-^fkl* (y-F e.OO , igfkf^ffi^ 
(Z n F e 0^ ) , Mitm^ -v h U (Ya F e 

5 0u ) . mimtlV^^l. (CdF e^OO . mfki^ 
;?HU-'^A (Gd F es-O.z ) . Mitim (C u F 

6 2 00 . iifbi^ra (P b F e,^ -0,» ) , itfki^:::'^ 

(N i F 62 00 . mitm^-^iri/L. (N d F e 
2O3) . ^{b^^'^U'i^i. (BaFe.2 Ob) ^ Mim-^ 
^^.i/^h (MgFezOO ^ miti^-^yiSy (MhF 

62 00 . mim^y^y (l a f eoo . $m (f 

e) . 3y^;l/M» (C o) , (N i ) mm 

Co 1 1 2] :^mn(OYi—ic^^-$ti^m.^i^<Dm ■■ 



(15) #rja2G0 1 -4 2 6 2 5 
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* ii. mmmm 1 0 0 mmmznLx 10-200 mm^ 

T'fe5ci:AW*L<. 5 0-1 8 OMMgPTfeSiii: 
[0 113] Sfc. *Wcffll^5.n§ht-tt. 

[0 114] hi—<Dmi-\^Km^. t 

[0 115] *fS0j3©h-:^-7b^mo*S^«tt®if^, 

[0 1 1 6] *fgH^t<^ffl-ets^;|;^^m^i^<D 

[0 117] 
[ft 9] 



— le 




t>m' {il~3©Si{^SL. Y,:fc<i;t>'Y.Wi7j<*|g 
c i~i 8tDr;I/4^;l/, x;l/*y75 

^^-X C 1 — 1 8iD7;l/rr^ri>> 7-lrf-;V75 7. 

y'-r;i/7^/ssfct±/NPy^i^^^^^u Y, t^At 



50 



Ya^ScfcD'YaiTk^l^^. $fc«-hPS;&gL. A + 

7 5-9 8^^;^%(07>'^■- 
7i^-r4->'>&WU ffi(C7j<^^:ty, 

y. ij')tPh-(ty^rz\t'tnho:>U'^-(tyn:Mir 

So ] 

[0 118] 
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Utl 0] 



(16) 
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0 



ijyf-;b'^yy;b7>'^r-'^7A i kp+->'-4— t 
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